Growth of Mycoplasma laidlawii in a semidefined medium is promoted by oleic acid (8), and it has been suggested that this organism is incapable of synthesizing unsaturated fatty acids (8, 9). In a defined medium, M. laidlawii B apparently requires saturated fatty acids for growth, a requirement which was not replaced by acetate (16). Growth of M. mycoides var. mycoides in a semidefined medium requires additions of both saturated and unsaturated fatty acids (10, 11) .
Growth of Mycoplasma laidlawii in a semidefined medium is promoted by oleic acid (8) , and it has been suggested that this organism is incapable of synthesizing unsaturated fatty acids (8, 9) . In a defined medium, M. laidlawii B apparently requires saturated fatty acids for growth, a requirement which was not replaced by acetate (16) . Growth of M. mycoides var. mycoides in a semidefined medium requires additions of both saturated and unsaturated fatty acids (10, 11) .
Further, the saturated and unsaturated fatty acid content of the membrane of M. laidlawii B mimics the fatty acid composition of the growth medium (9, 13) . This organism also incorporates radioactive palmitic or stearic acids added to the growth medium almost exclusively into the membrane phospholipid (9) .
These data, however, do not constitute direct proof of the inability of M. laidlawii B to synthesize long chain fatty acids, an inability which has already been questioned (9) . This Cells were grown in 200-ml quantities of medium in screw-capped flasks after inoculation with 2 to 6 ml of 18-hr cultures. The flasks were incubated statically for 18 to 24 hr at 37 C. The organisms were collected MYCOPLASMA SYNTHESIS OF FATTY ACIDS by centrifugation at 9,000 X g for 20 min. The sedimented cells were washed four times in 100 volumes of saline to remove entrapped sodium acetate-l-C'4.
Extraction and separation of phospholipids. Lipids were extracted from the washed sedimented cells with chloroform-methanol (2: 1) by the filtration method of Tourtellotte et al. (15) . The lipid extract in chloroform-methanol was evaporated to dryness under nitrogen, and the residue, redissolved in chloroform, was applied to a silicic acid column (1). The column was first eluted with chloroform to remove neutral lipids, and then it was eluted with methanol to extract phospholipids (9, 15 in the absence of desiccant without apparent deterioration of resolving power. Methyl esters were applied as benzene solutions and resolved with an acetoneacetonitrile (1:1) solvent saturated with dodecane (approximately 6 to 8 ml of dodecane per 100 ml of acetone-acetonitrile). In this modification, a second and slower front appeared which was assumed to be the lower limit of a zone ot excess dodecane. Reducing the level of dodecane in the impregnating solution reduced the size of the zone and, in our hands, the resolution of the methyl esters as well. RF values were calculated by use of this second front and are approximately 10% lower than those originally published (2).
The methyl-C'4 ester of arachidic acid was prepared by reaction of arachidic acid (Applied Science Laboratories, Inc., State College, Pa.) with diazomethane-C14, produced from N-methyl-C'4-N-nitroso-p-toluenesulfonamide (New England Nuclear Corp., Boston, Mass.), as described by Mangold (5).
Analysis of unsaturated fatty acid methyl esters. The technique of Bergelson et al. (2) was also modified and used for the one-dimensional separation of the unsaturated fatty acid methyl esters. Plates were prepared through the activation step as described above. When cool, they were sprayed with a 50% (w/v) aqueous solution of AgNO3, air-dried, reactivated, cooled, and used immediately. In some experiments, silver nitrate-impregnated silica gel (ADN-1, Applied Science Laboratories Inc., State College, Pa.) replaced Silica-gel G and the need for the AgNO3 spray. In other experiments, commercially prepared plates containing AgNO3 (Analtech, Inc., Wilmington, Del.) were used successfully. In practice, benzene solutions containing unsaturated and saturated fatty acid methyl esters were applied to these plates, which were then resolved with n-propyl ether-hexane (2:3). In this system, saturated esters traveled together near the solvent front (RF, 100-96), whereas unsaturated esters trailed behind. Replacement of this solvent system with n-butyl ether-hexane (1:9) gave better separation of palmitoleic and oleic methyl esters from each other and from the saturated methyl esters (T. A. Losty and J. D. Pollack, unpublished data).
The acetoxymercuri-methyl adducts (AMM) of Subsequent to development of X-ray films, photographic contact prints were made of the radioautographs, and such "reversed" prints are presented in this work. Sections of the radioautographs were also cut out and mounted in masks for examination and translation to a line recording in a Spinco-RB Analytrol (Beckman Instruments, Inc., Palo Alto, Calif.), equipped with a Scan-A-Tron logarithmic cam and motor, a 500 mp nominal peak filter, and a 0.5-mm slit width.
Standards. Radioactive methyl esters were prepared from carboxyl-labeled free fatty acids or salts as described above. Mixtures of radioactive methyl esters were chromatographed adjacent to experimental samples. Occasionally, methyl-C'4 arachidate was incorporated into unknown mixtures as an internal standard, since the free acid had not been detected in M. laidlawii B grown under similar conditions (9) .
Nonradioactive methyl esters were synthesized as described from their free fatty acids (Applied Science Laboratories Inc., State College, Penn. We were unable to obtain adequate resolution of the saturated methyl esters with the twodimensional procedure of Bergelson et al. (2) . The saturated esters, resolved in the first dimension and subsequently traveling near and parallel to the solvent front of the second dimension solvent, "smeared." The omission of the second dimension resulted in a confluence of the methyl esters of oleic and palmitic acids which did not completely resolve in the first dimension.
It was possible to separate the unsaturated esters and to remove them by scraping after formation of their AMM derivatives by preparative TLC on AgNO3-impregnated silica gel in an n-propyl ether-hexane system. However, recovery was generally poor, ranging between 75 and 95%. Figure 1 , plate A, shows that in this system a mixture of six radioactive saturated fatty acid methyl esters (lanes 1 and 8) could be clearly resolved from the migrating methyl oleate-l-C'4 (lane 3) and methyl linoleate-l-C'4 (lane 6), from their immobile free acids (lanes 2 and 5, respectively), and from AMM derivatives (lanes 4 and 7, respectively).
Later, it was found that M. laidlawii B produced no detectable radioactive oleate (Fig. 1, plate B, lanes 1 and 2), as evidenced by the absence of a spot comparable to a methyl oleate-l-C14 standard (lane 3) after 50 days of exposure. In the same figure, methyl oleate-J-C'4 and methyl linoleate-l-C"4 were resolved in lane 4. Lane 5 contained the same sample of impure methyl linoleate-J-C'4, and lane 6, methyl palmitate-l-C14. In another solvent system, ethyl ether-hexane (1:1), the ability of methyl linoleate to migrate was demonstrated, and with the same samples from M. laidlawii B, its presence could not be detected after 45 days of exposure. Earlier investigation did not demonstrate the presence of this unsaturated acid in M. laidlawii B under similar growth conditions, but oleic acid as the methyl ester was found (9) . The total radioactivity of the unseparated C14-fatty acid methyl ester fraction of M. laidlawil B was 10-1 tic. This is a conversion of 0.1% of the 100 ,uc of acetate-i-C'4 added to the growth medium. As no methyl oleate-l-C'4 was detected after 50 days of exposure, its presence did not exceed 2 X 10-' AC (see Materials and Methods, Radioautography). This amount, 2 X 10-' Mc, therefore, represents a portion which is consid erably less than one-thousandth of the total radioactivity, 10-1 ,tc, of the C'4-fatty acid methyl ester fraction. Figure 2 shows a typical separation and Analytrol translation of the radioautographed methyl esters of octanoic, lauric, myristic, palmitic, stearic, and arachidic acids (left to right) by use of the solvent system of acetonitrileacetone (1:1) saturated with dodecane. The methyl esters of behenic and the slower moving lignoceric acids were separable from each other and the above esters by the same system (J. D. Pollack and M. E. Tourtellotte, unpublished data). These latter two esters followed methyl arachidate. Hence, methyl esters of the even-numbered fatty acids from C8 to C24, excluding C,O, were resolvable in one dimension. Figure 3 shows a reversed print of the radioautograph of three levels of the C'4-methyl ester fraction of M. laidlawii B (sample A, A', and B) and the methyl esters of carboxyl-labeled octanoic, lauric, myristic, palmitic, and stearic acids (sample C, spots a, b, c, d, e, respectively). Figure   4 shows an Analytrol translation of the radioautograph used for preparing Fig. 3 . Sections A, B, and C of Fig. 4 are the translation of the equivalently designated samples of Fig. 3 . It is seen in both figures that there are areas within the resolved M. laidlawii B samples that migrate as C'4-methyl myristate, palmitate, and stearate in sample C. Also in Fig. 4 , sample A, a peak, noted with an arrow, migrated as methyl octanoate (Fig. 4, sample C, peak a) . In Fig. 4 , sample B, a peak, also noted with an arrow, migrated between the apparent methyl myristate and palmitate peaks. The shoulders in Fig. 4 , samples A and B, to the left of the myristate peak, suggest the presence of an ester with a lower carbon number, perhaps methyl laurate (see Fig. 4 , sample C, peak b).
A C'4-fatty acid methyl ester fraction was also isolated from M. laidlawii A and Mycoplasma sp. A60549. After subjection to the RP-PTLC technique described above, both organisms demonstrated areas with the same values for RF as those found in M. laidlawii B, except for the absence of the material noted by an arrow in Fig. 4 , sample B. The qualitative findings for all three organisms appeared similar. However, with M. laidlawii A and Mycoplasma sp. A60549 only about 0.001 % of the acetate-i-C'4 radioactivity added to the growth medium was found in the unseparated C'4-fatty acid methyl ester fraction.
DISCUSSION
The ability of M. laidlawii B to incorporate radioactivity from sodium acetate-l-C'4 into a nonsaponifiable lipid fraction was first demonstrated by Smith and Rothblat (14) . Later into acetoacetyl CoA In this light, the presumable presence of a C14-fatty acid ester, noted by an arrow in Fig. 4 
